Synaptic organization in teleost spinal motoneurons.
Glass microelectrodes were inserted into motoneurons innervating pectoral fin muscles to record action and synaptic potentials, evoked by electrical stimulation of ventral and dorsal roots, and the medulla oblongata. Ventral root stimulation evoked a small depolarizing response which had properties compatible with those of the EPSP; its amplitude changes were graded, being increased by membrane hyperpolarization and decreased by high frequency repetitive stimulation. The latency of the response was sufficiently longer than that of the antidromic spike to allow for a monosynaptic delay. Stimulation of the dorsal root produced EPSPs with relatively long latencies, suggesting mediation by a polysynaptic pathway. EPSPs with short latencies were evoked by stimulation of the medulla oblongata, indicating the presence of a monosynaptic excitatory connection. Action potentials, recorded from peripheral nerve after stimulation of the medulla oblongata, were facilitated by conditioning volleys via ventral roots. This facilitation was blocked by dihydro-beta-erythroidine hydrobromide and atropine sulphate, indicating the cholinergic nature of the EPSP of ventral root origin. The conduction velocities of motor axons and of the ventral roots fibers responsible for production of EPSPs were about the same. The EPSP of ventral root origin had a slower rising time course and lesser sensitivity to shifts of membrane potential than the EPSP of medulla oblongata origin, suggesting that the sites of generation of the former EPSP were on the peripheral dendrites. From the above results, it was concluded that the EPSP of ventral root origin was mediated by recurrent axon collaterals of motoneurons.